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3D point cloud segmentation, classification and recognition
algorithm of railway scene
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Abstract ; Railway clearance intrusion detection is critical to the safety of high-speed railway. The foreign object intrusion detection based
on 3D laser point cloud segmentation, classification and recognition has the merits of accuracy and intuition, and has broad application
prospects in the monitoring of railway key regions such as tunnel entrance and platform. In this paper, an equipment is designed, which
drives the 2D laser radar to implement pitching movement and acquires the 3D point cloud of railway scene. Based on the normal
consistency principle, the region growing segmentation algorithm is proposed to solve the over segmentation and under segmentation
problems caused by Euclidean cluster segmentation and RANSAC segmentation methods. Aiming at the segmented single object point
cloud, the Viewpoint Feature Histogram ( VFH) is used to extract the 3D point cloud features of different objects; then, based on the
VFHs of different objects k-dimensional (KD) tree is built, and the closest point searching algorithm is adopted to achieve the
classification recognition of single object point cloud. The result of the classification experiment on the typical objects in railway scene
shows that the classification recognition accuracy of the proposed algorithm for the typical objects in railway scene is higher than 90% .
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Fig.1 Structure diagram of 3D point cloud acquisition system
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Fig.2 3D point cloud acquisition system

(a) B EAT RV =4 i

(a) The 3D point clouds of tree, bicycle and car
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(b) Front view of railway point cloud
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(c) BRER L AL

(c) Top view of railway point cloud

(d) g A
(d) Right view of railway point cloud
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Fig.3 3D point clouds for different scenes
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Fig.4 Result of pass-through filter
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Fig.5 Result of statistical outlier removal filter
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(a) KIEZ LA T 73 FIA L (r=8 cm)

(a) Insufficient segmentation caused by large search radius ( # =8 cm)

(b) MEZPR PRI FI(-=3.5 cm)

(b) Over segmentation caused by small search radius (»=3.5 cm)
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Fig.6  Segmentation results of Euclidean distance

cluster method
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Fig.7 Segmentation result of RANSAC method
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Fig.8 Segmentation result of region growing algorithm
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Table 1 Number of points for single object point cloud
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Fig. 11 3D point clouds and VFHs of different persons
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Fig. 13 3D point clouds and VFHs of different trains
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Fig. 14 FPFHs of different objects-person, pole and train
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